Summary
The progress of 33 men suffering from acute epididymitis, the majority of whom were treated as hospital inpatients, was prospectively monitored in order to determine the incidence of complications, and to assess the prognostic implications of clinical and scrotal ultrasound features found at initial presentation. Serious testicular complications resulting in frank infarction, suppurative necrosis and late atrophy developed in 39%. Three factors were shown to have significant discriminant value in predicting an adverse outcome: severe degree of inflammation with induration ofthe spermnatic cord; the presence of a coexistent bacterial urinary infection; and a uniformly reduced testicular echo pattern on the affected side as visualized on ultrasound. A more aggressive approach in addition to medical measures appears to be indicated in these patients. The rationale of early surgical decompression by epididymotomy and spermatic fasciotomy is discussed.
Scrotal ultrasound should be considered as a rout4ne investigation in the management of epididymitis.
Introduction
Epididymitis is the commonest cause of an acute scrotum in postpubertal men'. Though it usually resolves satisfactorily with appropriate antibiotic therapy, it may occasionally run a protracted course, particularly if testicular complications arise. These include not only suppurative necrosis, occurring in 3-5% of reported series`4 and inevitably culminating in orchidectomy, but also frank infarction`6 and late atrophy' of the testis. The frequency with which these latter two occur is not clear and probably tends to be underestimated, mainly because the discovery of an atrophic testis following treatment for a presumed episode of actue inflammation often leads to a revised diagnosis of missed torsion.
Ischaemic damage has been incriminated as a possible factor in the aetiology of some of these complications. Compromised testicular blood flow has been demonstrated in the presence of severe epididymitis using radionuclide imaging of the scrotum'. One of the mechanisms postulated to account for this critical deprivation is extrinsic compression of the testicular blood vessels caused by a tensely oedematous epididymis and, more importantly, by constrictive funiculitis secondary to inflammatory involvement of the cord itself. This has prompted some urologists to advocate early surgical decompression by means of epididymotomy and external spermatic fasciotomy in order to restore the blood flow4'. Though the reports of successful testicular salvage following this procedure are anecdotal, the concept is appealing.
Selection forthis form ofsurgical prophylaxis, however, requires the early identification of those testes at risk from such insult. This is currently difficult because of the lack of prognostic criteria to guide the clinician. Physical assessment alone is often misleading and needs to be complemented by other readily applicable diagnostic modalities. Radioisotope imaging of the scrotum lacks sufficient sensitivity for detecting less severe degrees; of testicular hypoperfusion. Additionally it needs an elaborate technical set-up, prior planning and is not generally available outside normal working hours. Scrotal ultrasonography, however, is a readily available noninvasive technique that is capable of imaging intrascrotal contents with a high degree ofresolution and sensitivity. We have previously evaluated its clinical role'0 and report here the preliminary results of a prospective study which has been undertaken to determine its potential application when combined with clinical parameters in predicting the outcome following epididymitis.
Based on paper read to Section of Urology, 28 November 1985 Patients and methods The study involved thoise men treated for acute epididymitis in the Department of Urology, Southmead Hospital, Bristol between March 1984 and October 1985. The majority of these presented as emergencies with an acute inflammation, the remainder being referred for outpatient consultation with nonresolving symptoms following initial therapy by their family doctors.
The diagnosis of epididymitis was based on the typical clinical presentation, but supportive evidence was obtained when indicated by using a 8.0 MHz pocket Doppler linked to a chart recorder to exclude torsion. The probe was applied over the testis, angled slightly towards its lower pole. The potential error of mistaking scrotal skin vessels for testicular arterial flow was avoided by ensuring that the Doppler signal could be abolished by pressure over the inguinal canal (Figure 1 ), thus confirming it to be the latter.
Patients with recent post-vasectomy inflammation were excluded.
Clinical details
The following features were documented: (1) age; (2) side affected; (3) degree of inflammation, classified as mild, moderate or severe using criteria defined in Table 1 ; (4) presence of a coexistent urinary tract infection. Urinalysis and urine culture were obtained routinely. In urethritis, swabs were taken from the anterior urethra and appropriately cultured for the isolation of Chlamydia trachomatis. Urethral discharge when present was smeared on a glass slide and stained for gram-negative diplococci. Paired sera were tested for the presence of anti-chlamydial antibody (measured using the single antigen immunofluorescence method) by taking blood samples on admission and at 4-6 weeks later; (5) duration of pain requiring analgesia; (6) the choice of antibiotic and period of treatment; (7) the delay to commencing antimicrobial therapy (greater than or less than 48 hours).
Scrotat ultrasound
This was routinely carried out during the acute phase, usually within 48 hours of hospitalization. All the scans were performed and interpreted by one consultant radiologist (JMH) using the same technique as described previously'0, but modified by using a high-resolution real-time sector scanner (incorporating a 7.5 MHz transducer) during the latter part of the study. The features particularly noted were: the maximum thickness of the body of the epididymis displayed on longitudinal scanning; the size of the testis on the affected side, which was evaluated by multiplying its length as measured on the longitudinal scan with its width as measured on the transverse scan; testicular echogenicity; the presence of a reactive hydrocele.
The size and echo pattern of the testis were always related to the normal contralateral side, except in the rare event of either bilateral involvement or a previous orchidectomy when a size of 4.0 cm x 2.0 cm was taken to represent normal. The upper limit of normal epididymal body thickness was set at 4 mm. Further scans were obtained at a varying interval during follow up, ranging from 6 weeks to 7 months. A consistent scanning mode was employed for each patient to ensure validity ofmeasurements.
Statistical significance was evaluated by means of chi-square analysis and Students' t test, using independent variables of interest.
Results
Of51 patients initially recruited, 33 completed follow up. The data presented concern only this latter group. Their ages ranged from 15 to 87 years (mean 44). Twenty-eight men received inpatient treatment following urgent admission, the remaining being managed as outpatients from the onset. The right side was involved in 19, the left in 12, and the condition was bilateral in 2. The patient's age and the side of infection had no bearing on outcome. The degree of inflammation was judged to be either moderately severe (20) or severe (10) in the majority ofmen, there being only 3 instances where it was considered mild. It is worth noting, however, that the majority ofthose failing to attend for follow up fell into the mild group.
There was evidence of a coexistent lower urinary tract infection in 23 men (70%) ( Table 2 ). Bacterial urinary tract infection (UTI) was found to be associated with bladder outflow obstruction (as determined by urinary peak flow rates) in 6, the presence of an indwelling catheter (for paraplegia) in 2 and followed a transurethral prostatectomy in 2. There was no obvious predisposing cause for the UTI in the remaining 10 patients. Sterile pyuria was present in 7 of the 10 men in whom no pathogen was isolated. It proved difficult to quantify the duration of pain because ofits variable intensity and the fact that very few patients actually required any analgesia beyond 2-3 days, though tenderness usually persisted for much longer. Likewise, the influence of the choice and duration of antibiotic therapy could not be statistically evaluated because of the overriding preference for trimethoprim, which was prescribed as first-line therapy in over 70% compared to other antibiotics, and for at least a fortnight. Technically satisfactory ultrasound scans of the scrotum were obtained in all men during the acute episode, the examination being reasonably well tolerated even in the presence of severe inflammation. In 2 men presenting with advanced inflammation, however, the testis and epididymis could not be distinguished on the scan, which demonstrated a complex nonhomogeneous mass displaying mixed echogenicity. Both these men subsequently proved to have a scrotal abscess secondary to underlying gross suppurative necrosis of the testis. The typical sonographic appearances of epididymitis as seen on two different modes of scanning are illustrated in Figures 2 and 3 . Involvement of the testis was usually manifested either by a reduced echogenicity or an increase in the size, and sometimes by both. An example of these features can be seen in the transverse scan shown in Figure 4 , which allows comparison with the normal contralateral testis. Whilst satisfactory clinical resolution was seen in 18 men, significant complications were encountered in the other 15 (45%), comprising frank testicular infarction (1), late testicular atrophy (7), suppurative necrosis of the testis (3), localized intratesticular (2) , and epididymal abscess (2) . Some of these complications necessitated surgical intervention (Table 3 ). An example of an epididymal abscess is shown in Figure 5 ; this was confirmed by scrotal exploration and effectively treated by simple aspiration.
The characteristic ultrasound appearances representing the sequential stages towards testicular infarction and late testicular atrophy are depicted in Figure 6 . Testicular atrophy was defined by virtue of the testis being palpably shrunken and was confirmed by objective measurements using ultrasound, coupled with the demonstration of an altered echo pattern. The reduction in size varied from 1.5 to 2.9 cm with a mean of 2.2 cm. When considering clinical parameters, two factors emerged as having discriminant value in predicting an overall adverse outcome: first, the presence of severe inflammation with involvement of the cord 2= 3.88 on 2 d.f.) and, secondly, the presence of a coexistent bacterial UTI (X2 = 4.2 on 2 d.f.).
A uniformly reduced testicular echo pattern on the initial ultrasound scan carried a poor prognostic implication, particularly in terms of infarction and late atrophy. This was highly significant (X2 = 8.5 on 1 d.f.). Another feature that was often evident on the preliminary scan of those men developing complications was an increase in the testicular size, more commonly apparent in the transverse plane. It did not, however, reach statistical significance (X2 = 2.9 on 1 d.f.). The degree of epididymal enlargement likewise did not statistically influence outcome (T = 2.0 on 26 d.f.). The results are summarized in Table 4 .
Discussion
The 39% incidence of testicular complications is surprisingly high, but probably reflects the more severe degree ofinflammation present in the majority ofthese men. Some selection inevitably resulted from having to exclude those men with milder disease who failed to attend for review. Nevertheless, this may represent the spectrum of disease and the type of patients generally encountered in hospital practice.
It is evident that medical therapy by itself can often be ineffective in resolving epididymo-orchitis and that involvement of the testis frequently leads to serious consequences. Whilst the suppurative complications were heralded by a protracted clinical course with recurrent pain and swelling, this was not always true of those developing late atrophy. The presence of a reduced testicular echogenicity on scrotal ultrasound seems to be a more sensitive marker of poor outcome than the clinical parameters of cord induration and bacterial urinary infection alone. However, it is not clear whether the alteration in echo pattern, presumably caused by testicular parenchymal oedema, is secondary to ischaemia or inflammation or both. Further studies incorporating the combined use of ultrasound and radionuclide scanning may provide an answer.
We cannot comment on the merits of surgical decompression. The lack of correlation between the size of epididymal enlargement and subsequent complications implies that extrinsic pressure exerted by an inflamed epididymis on the testicular vessels may not be relevant. This would fit in with the anatomical observations of Harrison and Barclay" who found that the major artery to the testis does not pass through the epididymis or the mediastinum. On the other hand, the significant association of cord induration with an adverse outcome suggests that the testicular vessels may be more vulnerable to compression at the level of the scrotal neck and superficial inguinal ring by constrictive fuiniculitis. Furthermore, one would expect the veins rather than the arteries to be at greater risk from compression and subsequent thrombosis. This is supported by Hourihane's histopathological study12 demonstrating totally occluded veins in the epididymis and cord in 95% of orchidectomy specimens removed for infarction following pyogenic epididymo-orchitis.
This study draws attention to the recognized but previously underestimated complications following epididymitis. It has demonstrated a potentially useful role for ultrasonography in its management, not only from the point of predicting the prognosis but more importantly because it can help detect clinically occult abscesses within the testis or epididymis, which if promptly treated can lead to earlier resolution. This noninvasive, easily performed investigation should therefore be considered routinely in patients with intrascrotal inflammation. A more aggressive approach appears to be warranted in a proportion of men with epididymo-orchitis in whom antibiotic therapy alone may be inadequate. The rationale and value of early surgical decompression, however, needs to be evaluated by means of further experimental and larger prospective clinical studies incorporating the combined use of scrotal ultrasonography and isotope imaging. 
